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Abstract

Maize-N model Is a computer program that estimates field-specific,
economically optimal N rate (EONR) for corn crop based on mechanistic
and quantitative understandings of corn cropping system. It achieves the
goal in a systematic manner: (1) simulate maize yield potential and year to
year variation using long-term weather data and user-set management for
hybrid maturity, planting date and plant population, (2) assess attainable
yield either based on field-specific, past yield record or using generic
estimation, (3) estimate N uptake requirement for the attainable yield, (4)
simulate mineral N release from soil organic matter, crop residues
(including roots) and manures, (5) estimate recovery efficiency of applied N
fertilizers, and (6) assess EONR of fertilizer maize based on pricing info of
corn grain and fertilizer. The model has been tested and validated in US

Corn Belt (Setiyono, et al, 2011), and is being tested globally.

The model is available at: http://hybridmaize.unl.edu/maizen.shtmi
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M fertilizer management

| 1500 Basal application

Fertilizer | Anhwdrous ammoania

Last crop

Date of planting |15t week «||May ~|
Plant population, ®1000/ha | T4 Frice per Ms

%% in total W orate | 30

Time of application |2nd half j |x-‘«|:nril ﬂ
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Price of maize per k3

Mean vield of previous wears

— kg ha

N content, %= | a2

4 | 1 In-season application

Ferilizer | Anhydrous ammonia

M content, %2 IT

Tvpe of crop | Carn

BT

Economic wield, kMasha

j Price per kig

MNumber of doses | 1

M ferdilizer applied

Amount of crop residue left in field

Time of maturity |[1st haf = ||oct | User-set ?gg;%lérﬂ - [ os
M from irrigation water, kgsha | 10

Tillage

Amount, kasha

| snhydrous ammonia ]| |

™ |anhydrous ammonia ||

Type of tillage |Plow/disk

Time of operation |1st half j |,.'l‘.,|:|ri| j

IN(

Estimate M rate ‘

kM etric units

Properties of top—soil

Sail arganic carbon content, %2 | 1
Texture ||_|:|am v|
Bulk density, 9/cm3 | 1.3

Acidity |Neutral v|

Manuring |«

Tvpe of manure |Beef manure |
organic N content, % in DhkA 2.4
Inarganic W content, % in DR 025

MMaoisture content, %2 a1
Fresh weight, Mg/ /ha lf

Time of application |15t half j|.&pril ﬂ

Measured soil nitrate of root zone-|w

Amount, kg NSha | 50

Time of sampling |1st half  «||april ~|
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N rate determination process
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e Crop management——

e Solil properties

e Soil N-min test

4 Yield potential
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e Fertilization management—
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Comprehensive outputs
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Soil C&N dynamics

Yield response curve

Yariable to plot

Economically optimal N rate (EONR) of fertilizer, kg Nfha

(=]
=
——
bt

[+E)

)
——

=

(=9

=

120 §---

130§ ---

1zo0f ---

1104---

100 |-

T 1 sy
140

Clay Center, HE Clay Center, HE, 2

Clay Center, HE, 3

" M fertilizer cos

 Fertilizer recaver

~ Yield potential {%vp)

{~ aAttainable wield {va)

7 SOk contribution to 1M

Tﬁ Maize-M: Mitrogen Rate Recommendation for Maize
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Fertilizer N rate for maize yield
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Soil C&N dynamics

Yield response curve
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Interactive test

f« Yield potential

" Attainable wield

" Price of maize

wield potential (vp), Masha 15.32
Aftainable vield va), MaSha 10.50
Indigenous N uptake, kasha T
Fedilizer N recovery efficiency 0,562
Price of maize

Mean price of fedilizers
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£~ Indigenous N uptake (M) T4

{~ Fertilizer M recovery efficiency 058
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Difference of soil-T minus air-T {oC); default = 2

p7, field management condition}: default =7
—eria): default =5

n G dissimilation 10 assimilation ratio (DA ratio} of microbes (normal condition); defadlt = 3.3
max C digsimilation to agsimilation ratio of (DA ratio) microbes (for bacteria); default = 14
Reference T (oC) for B and 30 default = 10

10 coefficient: default = 2

Tmax cutof (oC) default = 35
R of loam soil relative to B of sandy soil in froation: defaolt = 1,39 derived from Sorengen (1983)
3 of loam soil relative to B of sandy soil in fraction: default = 1,08 derived from Sorensen (1983)
R of clay soil relative to B of sandy soil in fraction: default = 1,78 derived from Sorensen (1953)
5 of clay soil relative to B of sandy soil in fraction: defaolt = 1,15 derived from Sorensen (1983)

Ratio of amount of 30C below topsoil to the amount of 30C in the topsail

Depth of topsail, cm
Days before last crop maturity when mineral M fram S0 mineralization will be available to the next crop

Davs after [ast crop maturity Wwhen roots start mineraliz ation

2011. Maize-N: A Decision Tool for Nitrogen Management in Maize. Field Crops Research, 103, 1-8.
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